Influence of postmortem treatment with nitric oxide on the muscle color and color stability of tilapia (Oreochromis niloticus) fillets.
Nitric oxide (NO) has been recognized as pivotal for color and color stability of meat products and has an evident effect on inhibiting microbial growth in processed meat. The use of indirect NO (nitrate/nitrite) in industrial meat curing has potential deleterious effects and great concerns have been expressed over residual nitrite in meat after curing. To find a succedaneum, we have demonstrated the influence of direct NO (saturated NO solution) through euthanasia before slaughter on the fillets color of tilapia and the results suggested that direct NO treatment prior to slaughter is a good procedure to improve the color of tilapia fillets. To further investigate the effect of direct NO on the muscle color and shelf-life of fillets from tilapia, this study was conducted to investigate the muscle color and color stability of tilapia fillets postmortem treated with saturated NO solution and their shelf-life during refrigerated storage. Tilapia fillets were immersed in a saturated NO solution for 13 min, vacuum-packed and stored at refrigerated temperature for 15 days. Visual observations, color values and absorption maxima were used to evaluate the muscle color and color stability of tilapia fillets. Total volatile basic nitrogen (TVB-N) values were used to evaluate the shelf-life of tilapia fillets during refrigerated storage. By visual observation, NO treated tilapia fillets showed a brighter red color as compered to control samples after NO-treatment and during the whole storage. The redness (a*) values of NO treated tilapia fillets were significantly increased (P < 0.05) after NO-treatment, continuously increased (P < 0.05) during the earlier 9 days of the storage and remained roughly unchanged during the rest days of the storage. While the a* values of control samples decreased progressively during the storage. NO-treatment effectively improved the muscle color and color stability of tilapia fillets. The peak wavelengths of extract from the muscles of NO treated tilapia fillets increased from 418 nm to 421 nm at 15 d of the storage, while that of control decreased from 418 nm to 410 nm, indicated that color improvement in NO-treated tilapia fillets is mainly due to the formation of MbNO. Moreover, NO-treatment resulted in less TVB-N values than control (16.06 and 21.93 mg of N/100 g at the end of the storage, respectively), prolonging the shelf-life of tilapia fillets. The results suggested that postmortem treatment with NO is a good procedure not only for improving the muscle color and color stability but also for prolonging the shelf-life of tilapia fillets during the storage, which is valuable for industrial manufacturing of tilapia and possibly for other fish species.